ABSTRACT. In this paper, exact null distribution of the likelihood ratio criterion for testing sphericity structure in a complex multivariate normal covariance matrix is obtained in computable series form. The method of inverse Mellin transform and contour integration has been used. Certain special cases are given explicitly in terms of the hypergeometric functions.
Note that when q 1, the hypothesis defined in (1.1) is the well known
Mauchly's sphericity hypothesis. The non-null distribution of sphericity criterion was given by Pillai and Nagarsenker [2] in series involving zonal polynomials and G-functions. Mathai [3] expanded G-functions in series involving Psi and Zeta functions Nagarsenker and Das [4] derived the null distribution and gave percentage points. Krishnaiah, Lee and Chang [5] Using the definition of G-function (Luke [6] ), the density given in (2.4) can be put in the form of the following theorem. The following special cases of (2.5) are stated below by using the results on G-function.
where B(a,b) r (a) r {b) /r (a + b).
(
(1 u)32Fl(4/3,5/3;4;1 u), 0 < u < 1. Denoting the gamma products of the integrand in (2.4) by 5(a), and after cancelling out the gammas occuring in the numerator with those of denominator, we get (see Gupta and Nagar [7] , and Nagar et. al. [8] Note that (-) and (.,-) respectively are the Psi and Zeta functions (Abraowitz and Stegun [9] ). Using residue theorem, the integral in (2.4) is evaluated as a sum of residues and the density of U is given in the following theorem. respectively.
The cumulative distribution function F(u) of U can be obtained by straight forward integration of (5.15).
When q 1, we get the distribution of the sphericity criterion as a corollary of the above theorem. e following special cases of (3.15) are stated below which have been simplified by using the results on ga, Psi and Zeta functions. 
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